Summary. Some factors controlling the differenitiationi of sporangia andl gemmae in an isolate of A4chilya sp. were investigated by replacement cultture techniqtle. Factors in the replacement mediu-m which affect (lifferentiationi were as follows: A) Calciuim is required for the differentiation of both sporangia and gemmae. B) Calcium cannot be replaced by magnesiuim, potassium or sodium. C) Gemmae are induced when the replacement medium contains salt at 40 to 80 m. I)) The salt inductioni of gemmae is nonspecific, sodiuim, potassium, magnesium and calcilum chlorides are equally effective. (2, 3, 8, 12) . Klebs (5) also showed that S. ;niixta produced gemmae if any of various salts were added to the water at 0.5 % to 1 %, e.g. NaCl, KNO3, \H4NO3.
Members of the genus Achllya of the Saprolegntiales generally reproduce asexually by 2 methods, zoospores and gemmae. Zoospores are produced in sporangia formed by the conversion of a growing hyphal tip from the vegetative state to the reproductive state. Morphological and cytological details of this process have been described in detail for a large number of saprolegniaceotis fllngi (10) .
There have been a ntumber of stuidies concerning the factors stimulating asextual reproduction in aquiatic phycomycetes. Klebs (5) showed that wNhen a well nourished mycelitum of Saprolegnia m1tixta is transferred to distilled water, sporangia are produced in abundance. Others have used this general method for induicing sporangia in a wide variety of water molds (2, 3, 8, 12) . Klebs (5) also showed that S. ;niixta produced gemmae if any of various salts were added to the water at 0.5 % to 1 %, e.g. NaCl, KNO3, \H4NO3.
With improved technology, the use of distilled water has not served as an adeqtuate meditum for the induction of reprodtuctive struicttures in the water molds. Pieters (7) tused charcoal treated water. He assumed that the charcoal removed heavy metal ions contaminating the water. However, it is known that charcoal contributes materials to the water as well as removing some (8) . Emerson (2) fotund that diluted pond water was a good meditum for a wide variety of aquiatic phycomycetes. Reischer (8) found that a complete macro-and micronutrient medium containing DL-methionine wotuld replace charcoal water for the induictioni of sporangia in 11 different saprolegniaceotus fuingi incltuding isolates of Achlyai. Machlis (7) and Wills (11) for Allonmyces and Phvtoplithloru respectively developed dilute salt solutions that were adequiate for inducing sporangia. Wills (11) mycelitum and passed the zoospores and cysts. The spores were concentrated by centrifugation and their concentration determined by counting in a hemacytometer. The concentration of spores was then adjtusted by an appropriate dilution to 5 X 104 spores per ml and one ml inoculated into each cculture flask.
All glassware used was borosilicate glass (Pyrex or Kimax). It was washed with Alconox detergent and rinsed thorouighly with distilled water. In experiments to demonstrate the calcium requirement it was necessary to follow the normal washing procedure with a rinse in N HCl followed by 3 rinses with distilled deionized water.
All media and salt solutions were made with distilled deionized water with resistivity greater than 106 ohms per cm3.
Quantitative determinations of spore balls and gemmae were made similarly to Pieters (7) . At the times indicated in the results, usually 24 hours and 48 hoturs after dispensing into petri plates, the mycelia were examined in a dissecting microscope with a 3X objective and 20X oculars. One of the oculars contained a grid micrometer with an area of view at this magnification of 5.17 mm2. The spore balls or gemmae were counted within the field of the grid by focusing down through the mycelitum. The numbers reported represent the average of 3 to 5 fields counted. All experiments were repeated at least once.
Results
The experiments in neutralized w-ith NaOH
These restults raised the quiestion of whether calcium was required for the formation of sporangia or just for the normal discharge of spores from the sporangia. Therefore experiments with EDTA were performed in order to complex any traces of calcitum contaminating the medium. These experiments, also reported in table I, show that EDTA as low as 0.001 mm completely inhibits the formation of sporangium primordia and that CaCl] overcomes this inhibition. The EDTA is not toxic per se; as long as an excess of CaCl2 is present, normal production of spore balls occurs. These experiments show that calcium is required for all phases of spore production and discharge in this strain of Achlya. The dilute pond water control, representing a natural medium, is comparable to the CaClI treatment, showing that CaCl2 effectively replaces the nutrients in pond water.
The data in table II show that var'ouis salts induce the formation of gemmae. Optimum salt concentration is about 80 mm. There is no specificity with respect to the cation involved, with both alkaline earth and alkali metal ions being of eqtual effectiveness. The number of gemmae produced in 48 hours is of the same order of magnituide as Literature Cited
